Functional Characterization of AAV-Expressed Recombinant Anti-VEGF Single-Chain Variable Fragments In Vitro.
Most retinal neovascular disorders are caused by upregulation of vascular endothelial growth factor (VEGF) expression. These disorders are treated with repeated injections of anti-VEGF molecules, which may have severe side effects. The expression of anti-VEGF molecules by the retina itself in a controlled manner following adeno-associated viral (AAV) gene transfer could be a replacement of this therapy. The open reading frames (orf) of the light and the heavy chain of ranibizumab were cloned into an expression plasmid separated by an internal ribosomal entry site (IRES). The construct was mutated to generate ranibizumab single-chain variable fragments (scFv). Expression was verified by western blotting and the concentrations were measured with a custom-made ranibizumab ELISA. Biological activity, VEGF-binding properties, and the doxycycline-dependent induction of anti-VEGF expression were tested. An AAV2/5 vector was generated containing the optimal variant Ra02. Ra01-Ra05 molecules were detected in the cell culture medium. While the VEGF-binding affinity was significantly lower for Ra01 and Ra02 compared to Lucentis(®), the inhibition of cell migration was comparable and the maximum inhibition of Ra01 and Ra02 was reached at lower doses. The expression of Ra01 and Ra02 was shown to be regulable with the TetOn-system(®) as plasmid (Ra01, Ra02) and AAV vector construct (Ra02). Ra01 and Ra02 can be produced in eukaryotic cells after AAV-mediated gene transfer in a regulable manner in vitro and display comparable biological activity as Lucentis. These results are the basis for in vivo studies in human VEGF-overexpressing mice, a model for human neovascular disorders.